The substance concentration of ionized calcium (CCa2+) Conditions for blood collection, storage, and transport to avoid preanalytical errors are described in this paper.
Introduction
The calcium fractions in plasma are in equilibrium and include ionized calcium (free calcium) and bound calcium (complex-bound calcium and protein-bound calcium). After For clinical interpretation ionized calcium concentration and pH should be measured simultaneously [1] .
The substance concentration of ionized calcium can be measured in heparinized blood, heparinized plasma or serum. The reported value should refer to the actual pH of anaerobically sampled blood (cc2+(act)) because this most closely reflects the in vivo ionized calcium activity in plasma.
Besides the actual cc2+, the ionized calcium concentration adjusted to a pH of 7"4 can be calculated (cc2+ (7"4) [3] . Pouring the liquid from one tube to another is not suitable [4] .
To minimize the effect of lactic acid formation, serum or plasma should be separated from erythrocytes within h:
An increase in pH above 7"9 may lead to a decrease of Cca+ by precipitation of calcium phosphate, especially if elevated phosphate levels are present, as in haemodialyzed patients [5] , or by formation of calcium carbonate. or lactic acid [1] , or when the albumin concentration is abnormal [9] . [6] .
pH dependent transformation of ionized calcium results
The measured concentration of ionized calcium may be converted to pH 7"40 by equation (1) [6] : lg CCa+(7"4) lg Cca2+(x)--S (7.40-pH(x)) (1) where S is a slope factor and x indicates the measured values. Consequently, the concentration of ionized calcium at the actual pH may be estimated from the converted value by equation (2) for example if the actual pH has been measured independently.
lg Cca+(act) lg CCa2+(7"4) 4-S (7"40-pH(act))
S was originally determined as 0"24 for serum and 0"22 for whole blood ]. Values of S between 0" 16 and 0"20 have been reported with different instruments [7, 8] . In separated plasma or serum, Cca2+(7'4) should be determined (see section 1). Plasma or serum can be stored in plain glass tubes at 4 C for week and at -20 C for 6 weeks without significant changes in Cca2+(7'4), whereas a significant fall (-2'4%) is observed after 4 months [5] . 
